Characterization of radioactive metabolites of 5-HT2A receptor PET ligand [18F]altanserin in human and rodent.
This study was performed to identify and characterize the radiometabolites of the serotonin 5-HT2A receptor ligand [18F]altanserin in supporting quantification of the target receptors by positron emission tomography. In analogy to its analog ketanserin, we postulated 4-(4-fluorobenzoyl)piperidine (FBP) and altanserinol for the previously observed two polar radiometabolites, corresponding to dealkylation at the piperidine nitrogen and reduction at the ketone, respectively. To test this hypothesis and characterize the in vivo and in vitro behavior of the radiometabolites, we synthesized nonradioactive authentic compounds altanserinol, 1-(4-fluorophenyl)-1-(piperidin-4-yl)methanol (FBPOH), and isolated nonradioactive FBP metabolite from monkey plasma. [18F]Altanserinol was obtained by NaBH4 reduction of [18F]altanserin, followed by acid hydrolysis. Identification of radiometabolites was carried out by high performance liquid chromatography and thin layer chromatography comparison of the radioactive plasma after injection of tracers with five authentic compounds. Human studies revealed that at least four radiometabolites, one identified as [18F]altanserinol, resulted from reduction of the ketone functionality. The N-dealkylation product [18F]FBP was not detectable; however, a radiometabolite of FBP was present in plasma after administration of [18F]altanserin. Monkey studies showed nonradioactive FBP was converted rapidly to a less polar metabolite. In rat, altanserin and altanserinol were converted to each other in vivo, and all the radiometabolites likely penetrated the blood-brain barrier and entered the brain. Displacement binding of altanserin to cloned serotonin 5-HT2A, 5-HT2C, 5-HT6, and 5-HT7 receptors showed Ki values of 0.3, 6.0, 1,756, and 15 nM; the binding of FBP and altanserinol to these four 5-HT subtypes was negligible. We conclude from these studies that the radiometabolites of [18F]altanserin from N-dealkylation and ketone reduction should not interfere with specific receptor quantification in an equilibrium paradigm.